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The Normal Growth of Dairy Cattle 
C. H. ECKLES* 
In the course of investigations 1 concerning the raising of dairy 
heifers the need was felt for some standard by which the results 
could be measured. In studying various factors influencing 
growth such as the liberality of the ration and the influence of age at 
first calving, the que,tion arose constantly as to how the results secured 
would compare with those from animals raised under normal con-
ditions. A search thru dairy literature did not reveal any data 
whatever regarding the normal rate of grmvth for cattle of any 
breed. Inquiries made of breeders of dairy cattle indicated that 
while experienced men can look at an animal of a certain age and judge reasonably \Veil whether it is as large as it should be for its 
age, none of the breeders consulted could give any figures as to 
the normal size at various ages during the growing period for alii' 
mals of the breed represented in his here!. Frequent inquiries from 
young breeders for information as to ho\v large animals should be 
at certain ages, and the desire on the part of the author to use ' 
data of this .<.:haracter in teaching, ~ho\\'ed that there is a real de-
mand for such data for use in commercial work ' as \\'ell as in in-
vestigational fields. As a result of these needs the taking of data for the purpose of determining the normal growth rate \\'as begun I 
in Ifn2. The possibilities in regard to the use of normal growth ' 
curves by tho:,e interested in the growing of domestic animals is ' 
shown by the wide use made of the data giving the normal rat e 
of growth for humans in connection with infant-welfare work. 
Method of measuring growth.-The first question that arose 
concerned the best method of measuring growth. Should growth 
be measured entirely by increase in live weight, or by increase in 
the size of the body of the animal as shown by certain measure-
ments, or hy hoth? If body measurements are used. what ones 
.\.CKNOWLEDGM~N ·J'.-The author rlesires to express his indehteuness tn \V . 1\r. Regan. T. C. Reed, and W. \ "',l . Swett. who served a$ assistants in th e Department of Dairy Hus-handry for various interval s while the accumulation of the data was in progress, ar;d who, were responsible for the lletails in making the records. The careful study of th e suhject and the accumulation of data by L. S. Gillette ami C. L. Burling-ham. graduate 'Iu. dents in Dairy Husbandry, also contributerl materially to the completic)I} of the project. (a) Eckles, C. H. TIH~ Ration and Age of Calving as Factor~ In flut·ndn;,:" the Cro\\"th and Dairy Qualities of Cows. Mo. Exp. Station Bul. 1.10. PI'. 1·91 (19 1:; '1. (b) \Vinter Rati ons for Dairy Heifers. Mo. Exp. Statinll Bul. 1:;8 . PI'. 1·';4 (FII~·I. (c) Eckles, C. H., and S\\;ett. \V. \V. Some F.actors Tn Hu(, l1cing the Rate ( If Growth and the Size of Dairy Heifers at !lfaturity. Mo. Exp. Station llesearch Bul. 31. PT' . I·:; ':, (1')]8) *R~~i~"led, ~larch. 1919. 
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are the most desirable, and how should they be taken? These 
questions are discussed and data concerning them presented in a 
previous pubIication.2 As a result of this study it was concluded 
that the growth of an animal. cannot be properly represented either 
by live weight or any bodily measurement alone. The rate of 
skeletal growth does not necessarily parallel the increase in live 
weight and is much less easily influenced by the conditions to 
which the animal is subjected. So far no satisfactory method has 
been devised properly to represent growth in anyone term. It 
was decided that the most satisfactory plan is to use both the live 
weight and some body measurement which represents the skeletal 
growth; and for the latter, it was concluded height at withers is 
the most satisfactory. 
There are obviously two ways of getting data concerning the 
normal growth of animals. One involves taking single measure-
ments of heights and weights from a very large number of animals, 
and from these data to construct a mean that would fairly repre-
s.ent the group. The advantages of this plan are that a greater 
variety of conditions of feeding and management would be repre-
sented by the animals used. There are, however, some serious 
practical difficulties in the way of getting such data and the 
figures must necessarily include a very large number of animals. 
The second plan, and the one followed, was to gather a large 
amount of data from a smaller number of animals by taking the 
weights and measurements at monthly intervals from birth to ma-
turity. 
Source of data.-The data used were taken from purebred ani-
mals in the herd owned by the University of Missouri. In addi-
tion, single measurements were made of about 350 animals on ex-
hibition at certain shows. Data from this source are not includ-
ed in the results reported except in so far as they are considered 
in the discussion. 
The orignal plans called for measurements to be taken. of 
height at withers and the weight of all dairy heifers in the Uni-
versity herd not used for special experimental purposes which 
might influence the results. When the taking of the data was be·· 
gun all heifers under eighteen months of age at the time were in-
cluded. Additions to the list were made of all heifers as dropped 
when not used in some other experimental manner. One exception 
Eckles, C. H ., and Swett, W. W. Some Factors Influencing the Rate of Growth and 
the Size of Dairy Heifers at Maturity. Mo. Exp. Station Research Bu!. 31, pp. 10-17 (1918). 
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was that certain heifers used in wintering experiments covering per-
iods of five months with conditions of feeding which were not at 
all extreme, were continued on the list of normal animals. A por-
tion of the data included in that given for weights of cows after 
the first parturition, represents animals not included in the data 
regarclinggrowth in the earlier months of life. This is done for 
the purpose of completing the data without undue prolongation of 
time. 
Manner of taking height measurements.-Height measure-
ments at withers were taken with an ordinary measuring standard 
graduated in centimeters. The animal to be measured was stood 
on a level floor and care taken that it assumed a position as near 
normal as possible. For reasons discussed in a previous publica-
tion,a each animal was measured three times with the precaution 
of moving it to a new position after each reading. The figure 
used was the average of the three measurements. 
Method of taking weights.-The weight of each calf was tak-
en within a few hours after birth. Thereafter, weights were taken 
three days in succession at monthly intervals. In all cases the 
weights were taken in the morning after the animals had been 
away from water during the night. This plan was followed up to 
the time of first calving after which the weights used were an aver-
age of weights taken the first three days following parturition and 
the average of those taken three days in succession, six months 
after calving. This method of taking the weight of cows after 
coming in milk was the result of much experience in taking weights 
under various plans. Data are available for a large number of 
cows showing their weights by months from birth to after several 
calves were dropped. However, the plan of using only the weights 
following calving and again six months later was found the most 
satisfactory. This plan gives a series of weights from year to year 
under conditions as comparable as it is possible to get them in a 
herd managed under normal conditions. 
Extent of the data.-The number of animals used was un-
fortunately more limited than was desirable, but the gathering of 
such data, covering as it does a period of several years, is neces-
sarily limited in anyone herd. Furthermore, no data are at hand 
for Guernseys or Brown Swiss as neither of those breeds are in-
Eckles, C. H., and Swett, W. W. Some Factors Influencing the Rate of Growth and 
the Size of Dairy Heifers at Maturity. Mo. Exp. Station Research Bul. 31, p. 9 (1918). 
6 MISSOURI AGRICULTURAL EXPERIMENT STATION, RES. BUL. 36 
eluded in the University herd. The total number of animals sup-
plying the data is shown by Table l. 
Not all of these animals, however, furnis\1eel complete data 
from birth to maturity since some were several months olel before 
the gathering of the data was hegun and others hac! not reached 
maturity when the data given "vere assembled. 
TABLE I.-NUMBER OF ANIMALS REPRESENTED 
Brte-d 
.T erseys .... . .... . .. .. .. . . . .. . . 
Holsteins .... . ..... . ..... .. ... . 
.l\yrshires ..... ... .. . . ......... . 
Shorthorn s .... . . .. ... . . . ... .. . 
Birth 
weight 
~4 
83 
26 
17 
Birth to 
first calving 
21 
23 
12 
8 
I 
WHAT IS "NORMAL GROWTH"? 
First to 
fifth calving 
29 
10 
The purpose of gathering the data given in the tables which 
follow ,'vas to determine the average height at withers, and the 
average weight of females of the dairy breeds at intervals from 
birth to maturity with the purpose in view of establishing the nor-
mal rate of growth. The question arises at once as to what is 
meant by normal growth, and what conditions of feeding and man-
agement does it represent. The data given really represent the 
rate of growth of females of the breeds used under conditions as 
main tained in the dairy herd of the University of l\I issouri. 
In the management of this herd the attempt is made to keep 
within what is considered the limits of correct dairy practice. The 
calves receive a portion of the milk from their mothers from birth 
to about t\VO ,yeeks of age. At thi·s point they are gradually 
changed to skim milk snpplemen ted by hay, usually alfalfa. or pas-
ture, and a small amount of grain which is mostly cornmeal. From 
the time when the feeding of milk is discontinued. which is about 
six months of age, until within a few weeks of the date of first 
parturition, the heifers are placed on pasture during the summer. 
while the winter ration is corn silage, some legume hay, and gen-
erally from one to two pounds of grain daily. The object is to 
keep them in good growing condition 'without allowing them at 
any time to become unnecessarily fat. These conditions, while 
better than maintained on many farms, do not result in the maxi-
mum rate of growth as brought about by the very liberal feeding-
of grain practiced by some breeders of purebred cattle. 
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On the ivhole, it seems safe to say that the conditions under 
which these animals were raised were about the average of those 
existing in purehred herds and somewhat better than the average 
of those herds which are kept primarily for producing dairy pro-
ducts for the market. It is believed that the results so far as the 
growth of the animals is concerned may be safely called normal. 
The age attirst calving was higher than in many herds, averaging 
thirty 1110nths for the Holsteins, twenty-nine for the Jerseys, and 
t\\"erity-eight for the Ayrshires. 
Types represented.-Allother factor of importance in connec-
tion with the question of normal growth is the hereditary character-
istics of the animals used, or in other words, the type. This is 
especially important with the Jersey hreed on account of the \vide 
variation in size hetween animals of the so-called "Island Type," 
and those descended from animals hred for a longer time in this 
country and commonly known as the "American Type." The 
Jerseys supplying the data were of the American type or with one 
quarter Island-type blood. 'J'he averag'e age at first calving was 
29 months, which is from three to llve 1110nths older than the aver-
. age in many herds. Delaying the beginning of lactation gives a 
better opportunity for the animals to reach their maximum size 
and is a factor, altho of less importance than that of type, in the 
large size of the Jerseys as shown hy the data given. That the 
Jerseys used were above the average for the breed as found in gen-
eral use is ShO\\,l1 by the fact that the mature cows ill the group 
used averaged 125.2 centimeters in height at withers, while data 
available for 9G Jerseys owned by members of a cow test associa-
tion in Ohi04 averaged 120.G centimeters in height. 
The Ayrshires used represent lines of breeding found in some 
of the leading herds in this country and were close decendants of 
animals imported from Scotland. The Holsteins were, unques-
tionably, entirely normal for the breed and represent strains of 
breeding llsed in herds recognized among the best. 
Conditions influencing the rate of growth.-It is well known 
that in addition to hereditary characteristics other factors, espec-
ially the liberality of the ration and age at first calving, may exert 
considerable influence upon the rate of growth and even upon 
the size of the animal when mature. Discussion of these questions 
based upon extensive data is found in a previous publication. 
\Vylie, Robt. The Relation of Type and Conformation to Production in Dairy Cattle. 
Thesis for A. M. degree University of Missouri (1916). 
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Under conditions as ordinarily found in dairy herds many, if 
not nearly all the young animals, are subjected at some time dur-
ing the growing period to one or more of these factors. Since no 
attempt was made to keep the animals supplying the data present-
ed under especially controlled conditions further than to make 
sure that the conditions were such as would be recognized as good 
practice, it is certain the rate of growth of many was influenced 
TABLE 2.-NoRMAL HEIGHT OF JERSEY AND HOLSTEIN FEMALES DURING Tin 
GROWING PERIOD 
HOLSTEINS JERSEYS 
Height at Withers Height at Withers 
Age Normal High~st Lowest Normal Highest Lowest 
-----
Months Centimete,'s C entim,eter s Centimeters C etr,timeter s C entim.eter s C cntimetcf's 
Birth 71.8 .... . . .. 66.1 '" . . '0' 
1 76.8 81.0 73.0 70.3 75.8 68.5 
2 82.0 85.5 79.0 74.7 79.8 71.0 
3 86.8 90 .5 84.5 79.3 83.7 74.5 
.. 92.0 95.8 88.8 83.9 89.0 77.0 
5 96.5 99.5 91.2 89.3 93.5 83.8 
6 100.9 105.3 95.2 93.7 97.0 88.3 
7 104.0 109.3 97.5 96.8 101.5 92.5 
8 107.1 113.0 99.7 99.8 103.5 93.6 
9 109.1 116.3 103.0 102.8 107.0 96.7 
10 111.2 117.5 105.3 105.0 110.0 99.0 
11 112.6 118.8 107.7 106.5 110.0 101.7 
12 114.0 119.3 108.8 108.3 J11.2 102.7 
13 115.7 120.3 111.0 110.1 113.5 105.0 
14 117.4 122.3 114.0 111.4 115.7 106.0 
15 118.8 123.0 115.5 112.7 117.7 108.8 
16 120.3 124.3 116.5 113.4 117.7 107.8 
17 121.3 124.2 117.8 114.6 119.2 109.0 
18 121.8 126.0 118.0 115.6 120.3 110.0 
19 122.7 128.0 119.5 116.8 121.2 111.8 
20 123.8 128.7 121.0 117.5 121.7 111.8 
21 124.3 130.0 121.0 118.1 121.0 112.2 
22 124.9 130.3 122.0 118.9 122.3 113.2 
23 125.7 131.3 123.0 119.8 122.8 113.7 
24 126.5 133.0 123.0 120.4 124.5 114.1 
25 127.6 132.5 123.5 .... . ... . .. . 
26 128.2 132.7 124.0 .... ,- ., .... 
27 129.3 134.7 125 .5 121.9 124.8 115.0 
28 129.8 134.8 125.0 .... .... . ... 
29 130.4 . 134.7 126.5 .... . .. , .... 
30 130.7 136.3 126.5 122.6 126.7 115.8 
33 132.0 137.3 126.8 123.2 127.3 117.0 
36 132.8 137.3 128.1 124.2 127.3 116.5 
42 133.7 139.5 129.5 124.5 127.5 117.0 
48 134.9 139.5 IJ1.5 125.6 130.0 Il7.5 
54 135.5 139.0 131.5 125.2 . ... . ... 
60 136.2 138.0 131.8 .... . ... . ... 
72 137.2 140.3 132.0 .... . ... . ... 
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FIG. l.-Curve of growth in height at withers for Holstein females from birth to maturity. The curve marked normal 
represents the average measurement; the curves labeled highest and lowest indicate the extreme figures for individuals included 
in the data used 
>--l 
P:1 
t7J 
z 
o 
~ 
~ 
>-
t-< 
GJ 
~ 
o 
~ 
>-l 
J:!1 
o 
>7j 
tJ 
>-H 
~ 
...:: 
n 
>-
>-l 
>-l 
t-< 
t'l 
\Q 
10 :"lISSOURl AGRICULTURAL EXPERIMENT STATION. RES. BuL. 36 
a t" times by the conditions. especially of pasture. to which they 
were subject. Had all the animals used been of the same age so 
that the possible influence of poor feed for short periods came 
at the same point the error in the final results would have been a 
serious one. The fact that the elates of birth of the animals used 
are fOllnd in every month of the year and distributed thru four 
years. reduces the possibility of an error of the kind uncler con-
sideration. to a minimum. 
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EXPERIMENTAL DATA 
Table 2 gives the data for height measurements at wi thers 
for Holsteins and Jerseys. The figures uncler the headings "nor-
mal" are the average of the data available for the Jersey and Hol-
stein breeds and are assumed to represent the height at "vithers 
of females of these breeds under normal conditions of develop-
ment. The data given under the headings " highest" and "lowest" 
represent the extremes for the ages indicated and are therefore ill-
divic1ual measurements. Since the "normal heights" figures are a 
mean, the height of individual animals will necessarily vary on 
both sicles of this mean even uncler what might he calleel normal 
TABU: 3.-NORMAr, WI':IGl-I'l'S OF .]J.:RSI\Y AND HOI.STI<;lN FJ\MAr,I!:S DURING THE 
GROWING PERIOD TO TIMI': OF FIRS'!' CAINING 
HotS'rElNS J J':nsr~ys 
t\ge Nannal Highest I~owcst N ormal Highest Lowest 
weight weig'ht weight weight weight weight 
--_._. 
lvt onths POIIHds POltllds F'01f1lds POll1lds POIfHds PouHds 
Birth 90 112 53 .IS 6i .l2 
1 121 137 114 76 94 63 -
2 lSi 164 142 105 119 8.1 
:1 200 221 17.1 140 161 107 
-4 249 269 203 174 206 133 
.I 302 330 233 222 251 168 
-6 349 393 26.1 260 298 197 
7 389 454 285 303 .142 235 
8 425 503 286 340 .185 251 
9 466 554 303 376 415 263 
10 501 60ll 3.12 407 470 324 
11 529 (;59 368 432 480 346 
12 558 675 .19y 456 500 376 
1.1 574 663 425 480 523 405 
14 59(; 696 453 503 547 420 
15 612 707 521 520 557 44.1 
16 643 725 561 533 581 494 
]7 660 737 563 553 599 504 
18 686 773 (,11 572 631 553 
19 715 806 623 598 679 553 
20 746 803 680 621 684 554 
21 774 877 fi61 649 727 576 
22 796 909 686 668 729 621 
23 824 885 708 689 774 595 
24 841 910 759 716 788 655 
25 869 955 767 737 785 638 
26 893 995 761 758 858 670 
27 925 1066 805 770 896 684 
28 966 1108 855 784 790 698 
29 994 1149 894_ 80t 
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conditions. As vvould be expected these individual measurements: 
do not show the uniformity of increase that is found in the aver--
age figures which are designated as normal. 
The data in Table 2 are shown in Figures 1 and 2 in which 
the solid line represents the mean of normal height and the dottedl 
lines are the highest and 10'west measurements for each age. These 
extremes show the limitations within which were included the 
heights of all animals used. Under conditions reasonably close 
to normal, it is safe to assume that nearly all the animals of the 
breeds represented will fall within these limits. It will be noted! 
that the data are given by months up to twenty-four months of age' 
for the Jerseys, and thirty months . of age for the Holsteins, and at. 
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longer intervals after this age is passed. The reason for length-
ening the interval between measurements with the older animals 
is the small monthly increment in height after the age of thirty 
months which makes it unsatisfactory and unnecessary to attempt 
to take the measurements at intervals closer than those used. 
Table 3 gives the average, or normal, the highest, and the 
lowest weights of the groups of Holsteins and Jerseys from which 
the data were taken. These data are included up to the date of 
TABL£ 4.-NoRMAL W£IGH'l'S AND HEIGHT AT WITHERS OF SHORTHORN AND 
AYRSHIRE FEMALES 
SHORTHORN S AV RSHIRES 
Age Normal Normal Normal Normal 
weight height weight height 
Months Pounds C entimctcr s Pounds Centimeters 
Birth 73 .... 69 . ... 
1 118 79.0 90 70.0 
2 133 81.5 128 75.0 
3 174 86.2 170 79.3 
4 225 90.9 218 84.2 
5 268 94 .1 254 89.2 
6 316 97.7 286 92.6 
7 348 101.5 304 94.8 
8 419 104.5 336 97 .S 
9 461 106.5 366 99.1 
10 538 109.9 406 100.8 
11 576 111.2 427 101.9 
12 547 112.8 456 . 103.5 
13 564 114.6 485 105.0 
14 579 115.4 533 106.8 
15 617 116.7 547 107.8 
16 627 119.4 560 108.5 
17 642 120.0 579 109.5 
18 668 121.2 604 11 1.2 
19 695 122.6 627 112.3 
20 728 123.3 651 113.4 
21 745 124.0 679 114.1 
22 741 124.8 707 115.3 
23 821 125.7 733 115.9 
24 845 126.6 759 116.5 
25 845 127.5 798 118.3 
26 877 128.0 807 118.7 
27 885 128.4 859 119.0 
28 922 128.9 ... 119.3 
29 928 128.9 ... 119.5 
30 998 130.2 ... 119.8 
33 ... 131.3 . .. 121.2 
36 ... 132.2 ... 121.7 
42 .. . 134.6 . .. 122.7 
48 ... 136.0 . .. 123.2 
54 ... 136.6 
'" 
124.6 
60 ... 137.5 ... 124.7 
14 MISSOURI AGRICULTURAL EXI'ERIl\lENT STATION, RES. BUL. 36 
a\'erage age at first calving, which was thirty months for the Hol-
steins ancl twenty-nine months for the Jerseys. The data giving: 
the "'eights follO\ving each of the first five parturitions, and at 
points six months following each calving, are found in Table 0. 
The data for the weights of Jerseys ancl Holsteins as given in Tah-
les 3 and ') are shO\vn in Figure il. For reasons previously ' giYen, 
it was not found satisfactory to use weights taken monthly after 
lactation beg-an. The strong influence of lactation upon growth 
and the slight effec t of gestation is shown by data already pub-
lished. 
T.\BI.E 5.-:\VlWAGE 'vVEIGHT 01' JERSEY , HOLS'l'l<;IN, AND AYRSHIRE COW'S FRO);, 
FIRST TO FIFTH P AR1'URI'fION 
HOLSTEIN S JERSEYS AVRSHIRES 
Age Average Age Average Age Average 
weight weiRht weight 
------------ - -----
MOlllhs POlf1lds lvlollths PO/lJ/ds MOllths POlfnds 
~\ ftcr tirst calving . .... . ... 30 965 29 764 28 868 
Six months after first calving 36 962 35 779 34 840 
After second calving ... ... 43 1040 42 827 37 874 
Six months after second 
calving ........... .. . .. 49 1071 48 854 43 89~ 
After third calvin'g ....... 57 1143 55 872 55 960 
Six months after third 
l'alving .... .. ... ....... 63 1136 61 952 
After fourth calving ...... il 1219 68 887 74 1022 
Six months after 
fourth ca1ving ......... 77 1200 80 980 
.\fte:· fifth calving ....... 82 1247 811 919 92 1045 
Six months after fifth 
calving .............. . 98 10~3 
It will be noted that increase in weight continued with the 
Holsteins to the time of the fifth parturition at the average age 
of eighty-two months. Beyond this the data available are not 
sufficient to justify a definite conclusion but indicate no further 
gain in weight. The data for the Jerseys show the same general 
facts. Cows of this breed may be expected to attain their maxi-
mum \veight at about six years but may gain slightly beyond this 
age. The number of animals supplying this data is shown in 
Table 1. 
Table ± gives the normal weight and height at withers for fe-
males of the Dairy Shorthorn and Ayrshire breeds. The data 
upon which these normals are based are less extensive than that 
available for the Jerseys and the Holsteins. It will be noted tha.t 
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the normal for the Shorthorns £ol1O\vs very closely that given for 
the Holsteins while the normal for the Ayrshires i~ not far different 
from that for the Jerseys as found in Tables 2 and 3. Some sur-
prise may be experienced that the Ayrshire height figures are not 
~~~nr-r-,--'-'--,-'--r-.--r~-'--T---:I~I~~ ~TII~E E~ S 
.a!l1~f-+--+--l--+-+-t--+-f- --1-- - I- 1---+-
-- / / -".~U-flf-l--+--+-- - ---I---+--+--I---!--+--+-+--+ 
7' II 
...1lIf--+f1-+-- -j- - - +-+- -+--+- -+-- -----+-- - --- -~"I/~I-+_-f-+-+-l--+-+-t--- --- --- --1-1--,-
-""'-S·.-"--, .. C--'--a - -A~lf E Y .... 160N H1a - - 24-- ~- 28--
FIG. -t.-·These curves compare the growth in 
height at withers of two individuals with the normal. 
The unavoidable variations in taking measurements of 
animals is shown by the irregularities in the individual 
curves. Individuals either above or below the normal, 
tend to follow in the same relative position to the nor-
mal for long periods 
greater than the Jersey, since the Ayrshire breed 011 the average ex- -
ceeds the Jersey in weight. It is possible that the data given are 
somewhat low for the Ayrshire breed altho the animals from which 
the data were taken represent lines of breeding found in some of 
the best known herds of that breed in this country. The main 
reason for the Ayrshires not exceeding the Jerseys in height is 
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due to the type of Jerseys used rather than to abnormally small 
Ayrshires. 
Figure 4 gives the normal curve of growth in height at withers 
for Holsteins and the same data for two individuals, No. 251 and 
No. 249. The purpose of presenting this figure is to illustrate some of 
the individual variations that occur and the fact that the curve of 
normal growth is followed rather closely by individuals. No. 251 
was one of the most rapid growing and one of the largest animals 
for her age IUcl uded in our records. No. 249 was among those fur-
thest below the normal in size in the group supplying the data 
used. The irregularities in the individual curves are due presuma-
bly to inaccuracies in taking measurements, which are unavoidable. 
A comparison of these and other data not given in detail, 
shows that as a rule, an animal follows the normal curve of growth 
surprisingly close. If an animal is below the normal at a certain 
age it tends to remain about the same distance below normal for a 
long period, often until near the age when growth ordinarily ceases. 
The animal in question may continue growing longer than usual 
and by this means reach the normal for the breed. If an animal is 
above normal in height at any point during the growing period 
the tendency is likewise to follow the curve but to remain above 
the normal. In this case growth usually ceases at an earlier age 
than normal and the animal may be no more than normal in height 
at maturity. 
The curve of normal growth in research work.-The data and 
curves of normal growth serve a useful purpose in any investiga-
tions that concern growing animals. Constant use has been made 
of these data in the research work of the Missouri Agricultural Ex-
periment Station from a time when they were only partly com-
plete. For example, in investigations concerning the minimum 
protein requirements of dairy animals at this experiment station, 
curves are plotted representing the normal growth in height and 
weight. Curves representing the growth of individual animals are 
then placed on the same sheet for comparison and are extended 
month by month. It is possible by this means to determine within 
a short time, to what extent the animal tends to vary from normal 
under the conditions to which it is subject. Without the normal-
growth curve it would be necessary to have check animals in every 
case for comparison. The normal-growth curves nOt only elimi-
nate the necessity for these check animals but furnish a basis for 
comparison which is much better than a check animal or even 
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:several check animals as it is the average of a group large enough 
-to furnish a fair mean. 
Value of normal growth figures to practical breeders.-It is 
-believed that the normal growth figures will be of great value to 
breeders of dairy cattle. The inexperienced breeder especially, is 
.often more or less uncertain as to how liberally the young animals 
in his herd should be fed and especially as to how large they should 
be at various ages. Experience alone has been the only guide in 
this respect in the past. By occasional comparisons with the nor-
mal figures it will be possible for any breeder to determine if his 
young stock is being developed normally. A few breeders learning 
·of the gathering of this data have asked for advanced copies with 
the intention of using it in a practical way in connection with the 
·development of their herds. The herdsman of the University of 
Missouri herd has found it advantageous to weigh the calves and 
young heifers occasionally and compare the weights with the 
normal figures for animals of the breed and age represented. A 
<:ompany having a large number of dairy cattle has asked for a 
copy of the normal weights and expressed the intention of having 
the weights of all their young animals checked with the normal 
figures at frequent intervals. 
Size of exhibition animals.-In connection with the taking of 
data in the University herd, single measurements of height at 
withers were made under the supervision of the writer, of 204 ani-
mals of the] ersey, Holstein and Ayrshire breeds5 at exhibitions 
which bring together the best specimens of these breeds. It was 
not practicable to get weights on these animals. The majority of 
the animals were in good condition and carried more flesh than 
usual with heifers raised under ordinary conditions. For this rea-
son it is probable that weights should have shown even a wider 
margin above normal growth than did the height measurements. 
While the number of animals measured seems large the individual. 
measurements vary widely. It was noted that the animals of 
certain herds were uniformly larger in proportion to the normal 
than others. 
The Holsteins measured, seventy-one in all, averaged 105 per 
cent of the normal. They were almost uniformly above the normal 
figures. It is evident that the exhibitor of Holstein cattle considers 
it to his advantage to have his animals developed considerably 
• Burlingham, C. L., and Gillette, L. S. The Normal Growth of Dairy Heifers_ Thesis 
for A. M. degree University of Missouri (1914). 
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above normal for their ages. While weights of these animals were 
not taken it was certain from observations that the weights were 
even more above the normal than the skeleton development as 
shown by the height measurements. \Vhat has been said concern-
ing the Holsteins applies in all particulars to the Ayrshires. Altho 
the number measured, twenty-three, was comparatively small, the 
Ayrshire group averaged 107 per cent of the normal in weight 
measurements. 
With the Jerseys the results were the reverse, as \\'ould be 
anticipated from the fact that exhibition animals are almost ex-
clusively of the Island Type \"hile the animals supplying the data 
llsed were of the American Type, or at most with one quarter Is-
land Type. The one hundred exhibition Jerseys measured, a ver-
TABLE 6 .-AvERAGE HEIGH'I' AND \VEIGHT OF MATURE DAIRY Cows 
Breens 
Height at withers 
Number of 
animals 
Height at 
maturity 
Weight 
Number of 
animals 
\Veight at 
maturity 
_____________________ _____ _______ 1· _ _ _ _ 
]erseys-
American Type . .. . ..... . ... . . . . 48 
All Types ......... . • ........ . . 160 
Holsteins ................... . .... . . 54 
Ayrshires 16 
123.i 
121.6 
] 34 .8 
123.1, 
64 
49 
24 
Pounds 
902 
1245 
Y97 
aged 97 per cent of the normal figures as given. It is p1~obable that 
the difference would be even more marked but for the liberal feed-
ing exhibition animals are certain to receive. 
Measurements were also made of a number of young animals 
in a grade herd kept under reasonably good conditions and the fig'-
ures received compared reasonably well with the normal growth 
figures as given. 
Height and weight of cows at maturity.-The data avai lable 
concerning the height at \\"ithers and the weight of mature cows of 
the Jersey, Holstein and A.yrshire breeds are found in Table G. 
The greater part of the data for all breeds were taken from 
the University of Missouri herd. A portion however, taken by 
Jensen,G represents animals owned by the agricultnral colleges of 
Kansas, Nebraska, and South Dakota. Height measnrements of 
Jensen, R. C . . The Relation of Conformation to Production of Dai!")' Cattle." ':J'hesis 
for A. M. degree University of Missouri (1913). 
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ninety-six Jerseys taken by Wylie,7 of cows owned by" a cow test 
association in Ohio, are also included in the average of that breed. 
The data for the Jersey breed are divided on account of the marked 
influence of type upon the data taken from this breed. Unfor-
tunately, data concerning the weights and heights of typical groups 
of animals exclusively of the Island Type are not available. The 
effect of type upon the breed is shown in a striking way by the 
data for the Jerseys of the 160 registered animals measured at· 
withers; forty-eight in the University of Missouri herd averaged 
123.7 centimeters in height; sixteen in other college herds 121.G 
centimeters, and ninety-six in commercial herds 120.6 centimeters. 
TABU; 7.-HEIGHT Al' Wn'HERS OF MATURE JERSEY COWS 
Number of 
animals . .. 1 3 14 38 49 37 12 5 1 
---------------------
Height in 
Cen timeters 108-111 111 -114 114-117 117-120 120-123 123-126 126-129 129-] 33 132·1.14 
FIG. 5.-Frequency distribution of the height of Jersey cows at maturity. 
The average height was 121.6 centimeters 
The Holstein and Ayrshire animals supplying the data given 
,vere all in college herds. The data available for the Guernsey 
breed are too scant to allow of safe averages being made. 
All weights used from the University of Missouri herd, and 
this includes more than two-thirds of the total, represent the 
weight as taken as an average of three days, immediately after 
calving. Care also was taken to include only mature animals. 
The distribution of the weights of the Jerseys is found in Table 
7, and is shown in Figure 5. It will be noted that a normal fre-
Wylie, Robt. The Relation of Type and Conformation to Production in Dairy Cattle. 
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quency curve results, as would be expected. Presumably, if a suffi-
cient number of measurements or weights were available for the 
other breeds, the same type of curve would be found. During 
the ten-year period beginning in 1887, the Holstein-Friesian Asso-
ciation published measurements of height at withers of a large 
number of cows of the Holstein breed. These figures average 
slightly lower than the data given for this breed in Table G. 
SUMMARY AND CONCLUSIONS. 
The curve of normal growth from birth to maturity, as rep-
resented by weight and height at withers, is given for females of 
the Jersey, Holstein, Ayrshire, and the dairy type of the Shorthorn 
breeds. 
The data upon which this curve is based were taken at month-
ly intervals from birth to maturity from animals in. the University 
of Missouri herd. 
Curves of this character are useful in research work as a basis 
of comparison for the growth of experimental animals. By their 
use, the necessity for check animals is eliminated. 
The figures of normal growth may be of considerable assist-
ance to breeders of dairy cattle, giving them a means of determin-
ing whether their methods of feeding grm;ving animals are such as 
to allow growth to continue at a normal rate and to judge if an in-
dividual animal is of normal size for its age. 
A compilation of data is also e-iven showino- the a verao-e heio-ht 
L> b b';:' 
at withers and weight of mature Jersey, Holstein and Ayrshire 
cows. 
